Absrruct--Hotwire C M (HWCVD) deposited silicon rich nitride films were treated with 0 2 plasma using RF plesma setup. The thickngs o f this oxpitride film was measured using spectroscopic ellipsometry. The film was treated with 1343-aminoethyl) aminopropyl]-trlmethoxysilene (AEAPS) followed by Immobilizatioa of Human immunoglobulin (HIgG) on it. Surface morphology at various stages of experimentation was studied using AFM. Antibody Lmmobllized surface is further bvestigated using fluomcence mImscopy.
I. INTRODUCTION
Silicon nitride (Si,N,) is widely used as an insulating thin film as well as a passivation layer in semiconductor industry. Its Young's modulus is higher than silicon and its intrinsic stress can be controlled by the specifics of the deposition process. To minimize the HF etch rate and reduce residual stress, nitride may be deposited with an excess of silicon (silicon rich nitride) thereby creating an effective masking material against alkaline etch solutions. These properties attract its use in the microfabrication of various structures of Micro This paper demonstrates antibody immobilization on hotwire CVD (HWCVD) deposited silicon rich silicon nitride that can also be used as a structural material for Bio-MEMS. The surface of the silicon nitride is treated with 0 2 plasma in a RF plasma setup to get a thin layer of oxynitride film which does not alter its mechanical-properties. The oxynitride film is subjected to silanization followed by antibody immobilization.
The surface morphology of silicon nitride at the various stages of experimentation is studied with Atomic Force Microscopy (AFM). The. thickness -of oxynitride film is measured using spectroscopic ellipsometry. The antibody immobilization is examined using fluorescence microscopy. Fig. 2 shows the schematic cross section of RF plasma system used for this purpose. All the plasma treatments were carried out w i t h highly enriched oxygen gas.
The growth of oxynitride m a y be layer-by-layer oxidation process in which the oxygen atoms replace nitrogen atom to form an oxide layer at the oxide nitride interface. This has been explained as a four-step process, (i) oxygen injection at the oxide-plasma interface (ii) transport of the oxygen species through the growing oxide; (iii) transformation (oxidation reaction) at the oxide-nitride interface; (iv) transport of nitrogen species back to the oxide- 
A. Atomic Force Microscopy (AFM)
The AFM system used was Digital Instrument Nanoscope 111. The high aspect ratio SiSN4 super tips probes integrated on Si3N4 cantilever were used in contact imaging mode. Silicon nitride surface before and after 0 2 plasma treatment was observed in contact mode AFM. Fig.3a shows the surface morphology of HWCVD deposited silicon nitride and Fig.3b shows the same surface after 0 2 plasma treatment. .4b and Fig.4d,) .
As observed from these micrographs, weak fluorescence was detectable fiom the nitride surface wi+out plasma treatment at the areas corresponding to incubation of FITC tagged antibodies (Fig.4b) 
IV CONCLUSION
In order to obtain the antibody immobilization on silicon rich nitride, O2 plasma treatment can be used. In this case O2 plasma trea'meit was carried out at room temperature.
Above results demonstrate QZ plasma treatment on silicon rich nitride is able to generate oxynitride film of reasonable thichess. Subsequently .this oxfitride f i l m can be used to immobilize antibodies via the process of silanization. Since silicon is widely used material in silicon derived microsystems such immobilization has great potential for applications in micro-bio-systems. Oxygen plasma treatments at elevated temperatures may fiuther increase the density of Si02 on silicon nitride surface. Antibody immobilization using silanization on such surface may give higher density of immobilization.
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